ANALISA STRUKTUR MIKRO DAN KEKERASAN PADA BAJA TUMPANG 4,6,8 DAN STAINLESS STEEL by Dawam, Choirul
ANALISA STRUKTUR MIKRO DAN KEKERASAN 
PADA BAJA TUMPANG 4,6,8 
 DAN STAINLESS STEEL 
 
TUGAS AKHIR 
 
Diajukan kepada  
Universitas Muhammadiyah Malang 
Untuk Memenuhi Persyaratan Akademik Dalam Menyelesaikan  
Program Sarjana Teknik (S1) 
 
 
 
 
Disusun oleh :  
 
CHOIRUL DAWAM 
201510120311136 
 
JURUSAN TEKNIK MESIN 
FAKULTAS TEKNIK 
UNIVERSITAS MUHAMMADIYAH MALANG 
2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DAFTAR ISI 
 
HALAMAN JUDUL ........................................................................................................ i 
LEMBAR PENGESAHAN ............................................................................................ ii 
BERITA ACARA PEMBIMBING I ............................................................................ iii 
BERITA ACARA PEMBIMBING II........................................................................... iv 
LEMBAR PERNYATAAN PLAGIASI ......................................................................... v 
ABSTRAK ...................................................................................................................... vi 
ABSTRACT ................................................................................................................... vii 
KATA PENGANTAR .................................................................................................. viii 
DAFTAR ISI.................................................................................................................... x 
DAFTAR GAMBAR ..................................................................................................... xii 
DAFTAR TABEL ........................................................................................................ xiii 
BAB I PENDAHULUAN ................................................................................................ 1 
1.1 LATAR BELAKANG.................................................................................... 1 
1.2 RUMUSAN MASALAH ............................................................................... 2 
1.3 TUJUAN ........................................................................................................ 2 
1.4 BATASAN MASALAH ................................................................................ 2 
1.5 MANFAAT PENELITIAN ............................................................................ 3 
BAB II TINJAUAN PUSTAKA .................................................................................... 4 
    2.1 PENEMPAAN ............................................................................................... 4 
           2.1.1 SUHU DAN WARNA PENEMPAAN ............................................... 5 
           2.1.2 JENIS-JENIS PROSES PENEMPAAN .............................................. 6 
   2.2 KLASIFIKASI MATERIAL ....................................................................................... 9 
          2.2.1 BAJA..................................................................................................... 9 
          2.2.2  STAINLESS STEEL ......................................................................... 10 
   2.3 HEAT TREATMENT ................................................................................... 12 
         2.3.1 Anealing ............................................................................................... 12 
         2.3.2 Normalizing ......................................................................................... 13 
         2.3.3 Tempering ............................................................................................ 13 
         2.3.4 Quenching ............................................................................................ 14 
  2.4 PENGUJIAN MIKROSTRUKTUR .............................................................. 15 
  2.5 PENGUJIAN KEKERASAN ........................................................................ 15 
      2.5.1 PENGUJIAN ROCKWELL ............................................................... 16 
BAB III METODE PENELITIAN .............................................................................. 21 
3.1 DIAGRAM ALIR PENELITIAN ................................................................ 21 
     3.1.1 Persiapan penelitian ............................................................................ 22 
     3.1.2  Pembuatan bahan ............................................................................... 22 
     3.1.3 Penempaan .......................................................................................... 22 
     3.1.4 Quenching ........................................................................................... 23 
     3.1.5 Uji material .......................................................................................... 23 
3.2 ALAT DAN BAHAN .................................................................................. 24 
     3.2.1 ALAT .................................................................................................. 24 
     3.2.2 BAHAN ............................................................................................... 30 
3.3 WAKTU DAN TEMPAT PENELITIAN .................................................... 30 
3.4 LANGKAH KERJA PENELITIAN ............................................................ 31 
3.5 MODUL PENGOLAHAN DATA UJI MIKROSTRUKTUR DAN UJI          KEKERASAN 
(ROCKWELL) ................................................................................................... 32 
     3.5.1 UJI MIKROSTRUKTUR .................................................................... 32 
     3.5.2 UJI KEKERASAN ROCKWELL ....................................................... 33 
BAB IV PENGOLAHAN DATA DAN PERHITUNGAN ........................................ 34 
4.1 HASIL PENGUJIAN ................................................................................... 34 
      4.1.1 Hasil pengujian mikrostruktur pada baja tumpang 4 dan 3 stainles steel 35 
      4.1.2 Hasil pengujian mikrostruktur pada baja tumpang 6 dan 5 stainles steel 39 
      4.1.3 Hasil pengujian mikrostruktur pada baja tumpang 8 dan 7 stainles steel 43 
4.2 DATA HASIL DARI PENGUJIAN ROCKWELL ..................................... 47 
      4.2.1 Hasil pengujian rockwell baja tumpang 4 dan stainles steel 3 ........... 47 
      4.2.2 Hasil pengujian rockwell baja tumpang 6 dan stainles steel 5 ........... 48 
      4.2.3 Hasil pengujian rockwell baja tumpang 8 dan stainles steel 7 ........... 49 
4.3 PEMBAHASAN .......................................................................................... 50 
BAB V KESIMPULAN DAN SARAN ........................................................................ 52 
5.1 KESIMPULAN ............................................................................................ 52 
5.2 SARAN ........................................................................................................ 52 
DAFTAR PUSTAKA  ................................................................................................... 53 
LAMPIRAN .......................................................................................................... 54 
 
 
 
DAFTAR GAMBAR 
Gambar 2.1  : Pengerjaan dengan keadaan pejal .................................... 4 
Gambar 2.2  : Pengerjaan dengan penempaan ........................................ 4 
Gambar 2.3  : Penempaan palu ............................................................... 6 
Gambar 2.4  : Penempaan timpa ............................................................  6 
Gambar 2.5  : Penempaan upset .............................................................  7 
Gambar 2.6  : Penempaan tekan .............................................................  7 
Gambar 2.7  : Penempaan rol ................................................................   8 
Gambar 2.8  : Kristal FCC ....................................................................   9 
Gambar 2.9  : Kristal BCC ....................................................................   9 
Gambar 2.10  : Diagram ishotermal transformation ..............................  13 
Gambar 2.11  : Mesin uji kekerasan rockwell ........................................ 15 
Gambar 2.12  : Media pengujian uji rockwell .......................................  16  
Gambar 3.1  : Diagram alir penelitian .................................................  19 
Gambar 3.2  : Dapur tempa .................................................................   22 
Gambar 3.3  : Tang jepit .....................................................................   22 
Gambar 3.4  : Palu tempa ...................................................................   23 
Gambar 3.5  : Gerinda ........................................................................   23 
Gambar 3.6  : Mistar baja ...................................................................   23 
Gambar 3.7  : Mesin las SMAW ........................................................   24 
Gambar 3.8  : Amplas .........................................................................  24 
Gambar 3.9  : Stopwatch .....................................................................  25 
Gambar 3.10  : Paron ............................................................................   25 
Gambar 3.11  : Mikroskop ...................................................................    26 
Gambar 3.12  : Alat uji Rockwell ........................................................    26 
Gambar 4.1  : Specimen hasil penempaan .........................................    31 
Gambar 4.2  : Hasil uji mikro baja tumpang 4 dan 3 stainless steel ...   32 
Gambar 4.3  : Hasil uji mikro baja tumpang 6 dan 5 stainless steel ...   36 
Gambar 4.4  : Hasil uji mikro baja tumpang 8 dan 7 stainless stee .....  40 
DAFTAR TABEL 
 
Tabel 2.1  : Nilai pedoman suhu penempaan ...................................... 5 
Tabel 2.2  : Skala kekerasan rockwell ..............................................  16 
Tabel 2.3  : Skala kekerasan .............................................................  17 
Tabel 3.1  : Pengolahan data uji mikrostruktur ................................. 29 
Tabel 3.2  : Pengolahan data uji kekerasan rockwell .......................  30 
Tabel 4.1  : Hasil perhitungan gambar uji mikrostruktur baja 
      tumpang 4 dan 3 stainles steel ........................................ 32 
Tabel 4.3  :Hasil perhitungan gambar uji mikrostruktur baja 
    tumpang 6 dan 5 stainles steel ......................................... 36 
Tabel 4.5  : Hasil perhitungan gambar uji mikrostruktur baja 
     tumpang 8 dan 7 stainles steel ........................................ 40 
Tabel 4.7  : Data hasil pengujian rockwell baja tumpang 
  4 dan 3 stainles steel ....................................................... 44 
Tabel 4.8  : Data hasil pengujian rockwell baja tumpang 
  6 dan 5 stainles steel ....................................................... 45 
Tabel 4.9  : Data hasil pengujian rockwell baja tumpang 
  8 dan 7 stainles steel ....................................................... 46 
  
 
 
DAFTAR PUSTAKA 
 
Amanto, D. (1999). Ilmu Bahan. Jakarta: Bumi Aksara. 
Purnomo. (2017). Material Teknik. Malang: Seribu Bintang. 
Schönmetz, G. (1985). Pengerjaan Logam Perkakas Tangan dan Mesin 
Sederhana. Bandung: Angkasa. 
Schönmetz, G. (1985). Pengetahuan Bahan dalam Pengerjaan Logam. Bandung: 
Aksara. 
Supardi, E. (1999). Pengujian Logam. Bandung: Angkasa. 
Surdia, S. (2013). Pengetahuan Bahan Teknik. Jakarta: Balai Pustaka. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
